Immigration-related stress is the result of an environment that imposes demands surpassing the psychological resources of those suffering from it with a destabilizing effect on their physical and psychological health. The purpose of this study is to determine what the chronic stress levels are and their association with psychophysiological symptoms and gender in Mexican immigrants living in Edmonton, Canada. A representative random sample was made of 237 immigrants in 2012. The stress symptoms inventory was used and a multiple regression and multivariate analysis was made. Results indicated that chronic stress levels were: 14% high, 46% medium and 40% low and psychophysiological predictor symptoms were: fatigue, constipation, frequent colds, cold hands and feet and insomnia, and the female gender. Therefore one may conclude that a precise identification of the predictor symptoms of chronic stress may help promote and implement programs aimed at timely prevention of stress before they affect the health and occupational safety of Mexican immigrants living in Edmonton, Canada.
Introduction
Migrations in the XXI century constitute an increasingly more pertinent topic for research and clinical care due to the fact that they trigger a series of psychosocial stressors and their association with mental health. The migratory process produces high levels of stress linked to psychopathology with a destabilizing effect on physical and psychological health [1] .
The growing levels of poverty in Mexico have resulted in increasingly more Mexicans emigrating to other countries in search of a better life and one of the most significant increases of the movement of people has been to Canada in recent years [2] . Immigration is characterized by sudden changes to the physical and economic environment as well as the social environment, such as the loss of family and friends [3] , the language barrier and integration into a new culture [4] in which immigrants may display mental and somatic symptoms brought on by immigration and stress [5] .
Some studies have already established the immigration process as responsible for triggering adaptation mechanisms that create stress [6] [7] . They mention that immigrant women are the ones who face more stress factors and who have fewer support resources to cope with them [8] [9] .
Stress may take place when a person perceives that his or her resources are scarce and insufficient to cope with the demands of the environment. In this regard immigrants may experience the characteristics of acculturative stress if they fail to adapt. This occurs when people experience adverse physical and emotional reactions as the result of the complex adjustment they must make in an unfamiliar cultural context. This is when stress emerges from the tension experienced when contrasting the values and customs of their own culture in a different cultural context [10] .
The research carried out by Spitzer (2009) [11] on the immigration experience in Canada points out that although it is voluntary, it is associated with stress due to the social problems and political imagination suffered by immigrants and refugees as well as the acculturation process they are subjected to. This way stress is mediated by the immigrant's ability to take advantage of individual, cultural and material resources to withstand adaptation and integration efforts.
The "transactional-cognitive model" proposed by Lazarus in 1996 [12] , fundamental in stress research, proposed a definition of stress focused on the interaction between the person and his or her surroundings. In this regard he proposed an assessment process of the organism aiming in two parallel directions, towards the environment and towards one's own resources. The key to this model lies in the cognitive assessment of the stimuli as well as the response [13] .
The goal of this study was: to determine what the chronic stress levels are and their association with psycho physiological symptoms and gender in Mexican immigrants living in Edmonton, Canada.
Methods
The study was cross-sectional and associative. We asked the Mexican Society of Edmonton, Canada for the number of immigrants they had registered up to August, 2012 to ascertain the sample size and the result was 2809.
Sample
The sample was computed with Epi6 software where a frequency of 56% was considered [14] ; 46% was taken to be a minimum acceptable frequency with an accuracy level of 99.9% [15] , which resulted in a total sample number of 237 individual interviews.
The population was selected by a simple random technique by means of a table of random numbers, selecting them from the registration list until completing the total sample. The purpose of the project was explained to them and they were asked for authorization to locate them in person at their homes to answer the survey.
The inclusion criteria were Mexican immigrants living in Edmonton, Canada for 6 months or more, from any emigration place of origin, older than 18, from both genders, and that were registered at the Mexican Society of Edmonton, Canada, and that they would answer the survey applied in Spanish.
The study took place during 2012. The research protocol and the informed consent form were reviewed and approved by the Ministry of Health of Jalisco with reference number CI/19610 pursuant to the 1975 Declaration of Helsinki regarding the ethics of research with human beings.
Instrumentation
The Stress Symptoms Inventory SSI [16] was used to obtain the levels as well as the psychophysiological symptoms of chronic stress. Its adaptation for Mexico is a Chronbach's Alpha of 0.80. The questionnaire, consisting of a list of 41 characteristic stress symptoms, offered scaled answers from one to six points: 1 ("never") and 6 ("always"), and the participant indicated his or her feelings during the previous six months, allowing us to obtain the levels of chronic stress.
Classification into high, medium and low levels was done using the average and standard deviation (SD); a high level was considered above two or three SD, a medium level (±one SD) and a low level (less than two and three SD).
Frequency of each symptom was classified according to the score selection: high between 5 -6, medium between 3 -4, and low between 1 -2.
The psychological symptoms of chronic stress were: feeling depressed, angry outbursts, overwhelming need to run and hide, a strong desire to cry, inability to concentrate, feeling tied down, nervous tics, easily startled, nervous laugh, stuttering, feeling anxiety, the urge to eat constantly, insomnia, increased daily dosage of tranquilizers, increased alcohol consumption, nightmares, increased daily consumption of cigarettes, accident proneness, and an overwhelming need to move constantly.
The physical symptoms of chronic stress were: increased heart rate, dry-mouth, weakness-dizziness, fatigue, teeth-grinding, clenched jaw, stress-related headaches, migraines, excessive sweating, frequent need to urinate, indigestion, stomachache, neck and shoulder pain, loss of appetite, constipation, frequent colds, cold hands and feet, allergies, gastritis, colitis, high blood pressure and tremors. Gender was also recorded and was considered a productive variable in multiple regression.
Data Collection and Analysis
There were two stages of the analysis; the first one was by means of descriptive statistics of frequency and percentage.
The second stage looked for risk associations by estimating Odds Ratio (OR) with a C.I. of 95% and a significance level (p < 0.05). The statistical analysis was performed individually for each of the psychophysiological stress symptoms with a high stress level (SSI). The bivariate associations were traced consecutively for this purpose by analyzing the contingency tables where the chronic stress levels were assessed (high, medium and low) for each of the psychophysiological symptoms (SSI) and were converted into dichotomies.
Nuisance variables were controlled with a multivariate analysis through logistical regression. Upon finding an association between several psychophysiological stress symptoms and high stress levels (SSI) that could interact as confounding variables, the nuisance effect was controlled and an adjusted association measure was estimated to prevent it from altering any evaluation of the results.
The bivariate associations were traced consecutively for this purpose by analyzing the contingency tables. Chronic stress levels (high, medium and low) and psychophysiological stress symptoms (SSI) were assessed and converted into dichotomies with values of 0 -1. High level and high frequency were taken to be risks.
An analysis was made of the Pearson correlation to accurately specify information about the predictive value and to determine the effectiveness of the measurements obtained. A step regression analysis was made for the dependent chronic stress variable and the predictive variables by simultaneously introducing an equation of measurements at a significance level (p < 0.05). The variables appeared in order in the equation in these analyses in terms of the percentage of the explained variance.
A hierarchical multiple regression analysis was later applied to determine the predictive value of the psychophysiological symptoms with respect to high level chronic stress, from where the increased variance value was obtained.
The data were tabulated and processed in the SPSS (IBM ® SPSS ® Statistics 20, USA 1989-2011) statistics package under the university's license.
Results
Two hundred thirty-seven Mexican immigrants living in Edmonton, Canada were interviewed to make this study: 119 (50.2%) women and 118 (49.8%) men. Ages ranged from 18 to 48 years old with an average of 32.71 (±9.67) years old. Time of residence in Canada ranged from 1 to 17 years with an average of 7.57 (±2.46) years.
The descriptive analysis of high, medium and low levels of chronic stress with regards to psychophysiological symptoms and gender showed that 14% (34) had high levels, of which 23 (10%) were women and 11 (5%) men; the most frequent physical symptom being neck and back pain with 34 (13%) and the least frequent being excessive sweating with 5 (2%). The most frequent physical symptom among the female gender was: neck and back pain with 23 (10%), followed by the symptoms of loss of appetite with 21 (9%), stomachache and increased cigarette consumption with 18 (7%), frequent colds, teeth grinding, clenched jaw, frequent need to urinate and stress-related headaches, all of them with 17 (7%), insomnia, constipation and increased heart rate with 12 (5%), dry-mouth, colitis and indigestion with 11 (4%), migraine, high blood pressure, gastritis and tremors with 6 (3%) and excessive sweating. Except for the symptom of weakness-dizziness that was more frequent in the male gender with 11 (4%), the symptoms of fatigue with 11 (4%), cold hands and feet with 6 (3%) and allergies with 5 (2%) were equally frequent in both genders.
The most frequent psychological symptom at the high level was found in increased alcohol consumption with 29 (12%) and the least frequent was the overwhelming need to run and hide with 2 (1%). The most frequent psychological symptoms in the female gender were: feeling anxious and increased alcohol consumption with 23 (10%), increased cigarette consumption, feeling depressed and a strong desire to cry with 18 (7%), angry outbursts with 17 (7%), inability to concentrate, easily startled and nightmares with 11 (4%), increased consumption of tranquilizers and an over whelming need to move constantly with 6 (3%), nervous tics with 5 (2%) and an overwhelming need to run and hide with 2 (1%). The most frequent psychological symptoms in the female gender were: feeling tied down with 11 (4%), nervous laughter, stuttering and the urge to eat constantly with 5 (2%); the accident proneness symptom with 5 (2%) was equally frequent in both genders.
Of the 109 (46%) showing medium chronic stress levels, 77 (32%) were women and 32 (13%) men. The most frequent physical symptom was neck and back pain with 90 (38%) and the least frequent were: tremors, cold hands and feet and teeth grinding with 18 (7%). The most frequent physical symptoms among the female gender were: neck and back pain with 61 (26%), stomachache and frequent colds with 57 (24%), dry-mouth with 55 (23%), stress-related headaches with 45 (19%), gastritis with 43 (18%), colitis with 42 (18%), weakness-dizziness with 39 (16%), frequent need to urinate, loss of appetite and constipation with 33 (14%), fatigue with 29 (12%), migraine with 28 (12%), high blood pressure with 27 (11%), indigestion and clenched jaw with 22 (9%), increased heart rate with 21 (9%), allergies with 19 (8%), teeth grinding with 18 (7%) and cold hands and feet with 17 (7%); the most frequent such symptom in men was excessive sweating with 35 (15%).
The most frequent psychological symptom at the medium level was increased daily cigarette consumption with 68 (29%), while the least frequent was increased consumption of tranquilizers with 5 (2%). The female gender showed more frequency in all psychological symptoms: increased cigarette consumption with 60 (25%), strong desire to cry with 48 (20%), increased alcohol consumption with 46 (19%), urge to eat constantly and angry outbursts with 45 (19%), feeling depressed with 44 (18%), feeling anxious with 39 (16%), inability to concentrate and insomnia with 34 (14%), easily startled with 28 (12%), nervous laughter and nightmares with 27 (11%), stuttering with 22 (9%), overwhelming need to run and hide with 20 (8%), increased consumption of tranquilizers and accident proneness with 12 (5%), except for the symptoms of feeling tied down with 28 (11%), an overwhelming need to move constantly with 16 (8%) and nervous tics with 12 (5%) that were equally frequent in both genders.
The low chronic stress population consisted of 94 (40%) of whom 19 (8%) were women and 75 (32%) men. The most frequent physical symptom among them was indigestion with 51 (21%) and the least frequent high blood pressure with 2 (1%). The female gender displayed a greater frequency of physical symptoms: fatigue and loss of appetite with 14 (6%), colitis and weakness-dizziness with 13 (6%), frequent need to urinate with 12 (5%), constipation with 7 (3%); while the male gender showed a greater frequency of the symptoms of: indigestion with 32 (13%), neck and back pain with 25 (11%), dry-mouth with 23 (10%), stress-related headaches with 19 (8%), neck and back pain with 18 (7%), increased heart rate with 14 (6%), allergies and frequent colds with 13 (5%), excessive sweating with 12 (5%), gastritis with 9 (4%), teeth grinding, clenched jaw and cold hands and feet with 6 (3%) and high blood pressure with 2 (1%).
The most frequent psychological symptom at the low level was angry outbursts with 38 (14%), and the least frequent the overwhelming need to run and hide with 2 (1%). The most frequent psychological symptoms among the female gender were: strong desire to cry with 19 (8%), nervous laughter with 18 (7%), insomnia, easily startled and increased cigarette consumption with 13 (5%), increased alcohol consumption with 12 (5%), and the urge to eat constantly with 6 (3%) while the most frequent psychological symptoms among the male gender were: inability to concentrate with 18 (7%), nervous tics with 17 (7%), stuttering and overwhelming need to move constantly with 12 (5%), feeling depressed, feeling tied down and accident proneness with 7 (3%), feeling anxious and nightmares with 6 (3%). The symptoms of angry outbursts with 19 (8%) and overwhelming need to run and hide were equally frequent in both genders.
An itemized description of the data according to chronic stress levels and psychological symptoms are shown in Table 1 , and physical symptoms in Table 2 .
Analysis of the Association of High Level Chronic Stress with Psychophysiological Symptoms (SSI) and Gender
The variables showing significant association in the association analysis of chronic stress according to OR and with IC 95% as well as p < 0.05 were: nightmares, feeling anxious, loss of appetite, increased alcohol consumption, clenched jaw, teeth grinding, increased consumption of tranquilizers, increased cigarettes consumption, stomachaches, angry outbursts, feeling depressed, frequent need to urinate, tremors, neck and back pain, felling tied down, accident proneness, cold hands and feet, increased heart rate, constipation, strong desire to cry, insomnia and frequent colds. Later a binary linear regression analysis was applied in which confounding factors were controlled and the strength of association was assessed by adjusted OR and with CI 95% well as p < 0.05. It was found that only the female gender and the stress symptoms of: constipation, frequent colds, cold hands and feet, fatigue and high blood pressure maintained a significant association with high level chronic stress as seen in Table 3 . Table 4 shows the correlations between SSI scores and the variables of this study, showing moderate positive correlations (Pearson's r > 0.30 and p = 0.05) that were: female gender, fatigue, frequent colds, cold hands and feet and insomnia. The high blood pressure symptom was not considered for this study because of the low or null correlation with Pearson's r < 0.30. The correlation coefficients obtained in the step regression analysis for high level chronic stress and assessed with SSI, with each of the psychophysiological symptoms as well as gender that fulfilled the prediction criteria 
Predictive Value of SSI with Psychophysiological Symptoms of Chronic Stress and Gender

Discussion
Previous studies about stress in immigrants have already shown its presence in the immigrant population [3] [5] [8] . This study showed the existence of a significant association according to the adjusted OR between high level chronic stress and the female gender as well as some psychophysiological symptoms. The physical symptoms showing association were: fatigue, frequent colds and cold hands and feet while the only psychological symptom showing association was insomnia. There was a positive correlation given that the index indicated a dependency between the high level chronic stress and the female gender and psychophysiological symptoms; i.e. when one of them increases so do the others.
Studies have already reported the female gender as the group most vulnerable to high levels of stress [17] [18]. It is known that Mexican immigrant women come from a culture where gender stereotypes are still very much in effect with a level of inequality between men and women. Female immigrants very often have abilities and capacity above average in their countries, with higher education and they possess great initiative and strength. When they emigrate, they suffer from a dramatic decline in social class, are relegated to work stereotyped as for women, discredited and invisible, such as maids or in cleaning, caring for dependent people or in prostitution [18] - [20] , all of which lead to high levels of stress.
The results suggest that chronic stress plays an important role in the risk of disease with the presence of manifest psychophysiological symptoms: constipation, frequent colds, cold hands and feet, fatigue and insomnia among Mexican immigrants and that both male and female immigrants have different physiological responses [16] , making the immigrant population as a group vulnerable to stress.
Different studies have said that the most common symptoms are: fatigue, depression, anxiety, insomnia, headaches and high blood pressure [9] [20]- [23] . These results coincide only with the symptoms of fatigue and insomnia as mentioned above. The difference in symptoms may be due to the fact that those studies are about different populations and countries as well as other stress-related symptomology such as behavioral changes at a general level, employment and alteration of physical functions and at the psychological, emotionally disturbed and psychosomatic levels [21] [23]- [26] .
Our investigation also showed a greater frequency of medium level chronic stress, considered a red-flag situation because if there is no intervention strategy aimed at lowering medium stress levels to low, they could increase to high levels at any time.
It is essential to take into account the high levels of chronic stress in Mexican immigrants found in this investigation and the manifest psychophysiological symptoms causing them because they may influence factors related to the work they perform [4] [9]. 
Limitations
The strengths of this study, among others, include having a representative sample. It is also important to mention the limitations of this study, mainly the existence of other factors that may have influenced chronic stress at the time the questionnaires were applied, such as social, economic and cultural traits that were not considered in the study.
Conclusion
In conclusion, Mexican immigrant women living in Edmonton, Canada who state that they have felt: fatigue, constipation, frequent colds, cold hands and feet and insomnia are more at risk to having high level chronic stress in comparison with men. Early detection of the most common symptoms of chronic stress may help promote and implement programs aimed at prevention to eliminate and/or control said symptoms before they affect their health and occupational safety.
